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•
. Calves vaccinated against trichophytosis at 1 to 7 days of age and revaccinated 10 days later showed a satisfactory degree of protection against experimental infection . with a virulent strain of Trichephyton verrucosum. The same results were obtained after immunization of calves in groups of older animals (aged 8 to 42 days). All non-vaccinated controls given the same challenge dose showed extensive trichophYrlc crusts that persisted throughout the observation period. A field experiment with the same vaccine was conducted in a herd where 50% of the calves were affected with trichophytosis. New arrivals in the calf-house were vaccinated at 3 to 6 days of age and revaccinated 10 days later. Of 179 vaccinated animals, 4 (2.2%) developed trichophytosis.
Trichophyton verrucosum, vaccination, age groups, challenge
Which is the most converuent age at which calves should be vaccinated agains trichophytosis is still an open question. According to some writers (Sarkisov et a1. 1976 , Zharkov 1985 calves should not be vaccinated until they are 1 month old. Yo'mger animals are regarded by Sarkisov (1979) as immunologically immature and the development of reliable post-vaccination immunity against trichophytosis in these animals cannot be guaranteed. This view, however, was not confirmed by the results reported by other writers (N a e s s and San d vi k 1981; Y a b I 0 c hnick et al. 1987); immunity was recorded in calves vaccinated with vaccine LTF-130 at 3 to 5 days of age.
In the present study the efficacy of vaccination of young calves with the Czechoslovak freeze--dried vaccine against trichophytosis was tested in challenge experiments and in the field.
Materials and Methods
Challenge experiments were conducted on calves of the Bohemian Pied Breed divided into 6 groups according to age. The animals were vaccinated with freeze-dried vaccine against trichophytosis produced by Bioveta, Ivanovice na Hane. The vaccine was injected i. m. into the gluteal muscle in two prophylactic doses of 2.5 ml given 10 days apart. One month after revaccination the vaccinated calves and non-vaccinated controls were challenged epicutaneously by rubbing a suspension of Trichophyton verrucosum culture in doses of 5 million CFU onto a 10 x x 10 em clipped and gently scarified area of the right flank. The animals were then observed for the presence of clinical dermal lesions for 32 days after challenge. At the end of the experiment the positive clinical findings were examined by culture (Sabouraud's agar with actidion and chloramphenicol) and subjected to microscopic examination (staining with Blankophore).
The field experiment was conducted in a bovine herd where vaccination against trichophytosis was carried out regularly in calves 4 to 6 weeks old. Before the experiment was started 50% of the calves developed trichophytosis within 3 months after birth. Clinical signs of the disease were generally present at the time of vaccination, the first signs being observed as early as 3 weeks after birth. The experimental calves (179 animals) were vaccinated at 3 to 6 days of age and re-• vaccinated 10 days later using the same prophylactic doses of the freeze-dried vaccine against trichophytosis as described above and then observed for the following 3 months. The incidence • of trichophytosis was compared with that observed in animals of the corresponding age categories before the experiment was started.
Results
The results of challenge experiments are shown in Tables 1 to 6 . It can be seen that all vaccinated calves, irrespective of their age at the time of vaccination~ developed a satisfactory degree of post-vaccination immunity which protected them from experimental infection with trichophytosis; after challenge, trichophytic foci were either absent or were only minute, superficial in character and of short duration (plate XV., Fig. 1 and 2 ).
All non-vaccinated controls given the same challenge dose developed clinical trichophytosis, showing mycotic changes at the challenge site which affected even the deep skin layers. Thesetrichophytic foci persisted till the end of the experiment (plate XVI., Fig. 3 and 4) .
In the field experiment 4 (2.2%) out of the 179 calves given the first vaccination • at 3 to 6 days of age showed solitary trichophytic changes which appeared 1 month after birth. The remajnjng vaccinated calves showed no clinical signs of trichophytosis throughout the observation period.
Discussion
In bovine herds with the incidence of trichophytosis calves are exposed to the risk of being infected with virulent strains of the genus Trichophyton as soon as they are born. The incUbation period of trichophytosis under natural conditions was reported by some writers to be as long as 4 to 6 weeks (Edwardson and Andrews 1979) . The cases of fully developed signs of trichophytosis among calves at the time that vaccination against trichophytosis is under way (at about 1 month of age) are therefore no solitary findings. This fact gave an impetus to experiments designed to test the efficacy of vaccination of calves against trichophytosis as early as a few days after birth. Yablochnick et al. (1987) carried out an experiment on 100 calves divided into 5 groups of animals aged 3 to 5, 6 to 10, 11 to 20, 21 to 29 and 30 to 40 days. The calves were vaccinated with vaccine LTF-130 and revaccinated 10 days later.
• Two weeks afterwards the vaccinated calves, and 27 non-vaccinated controls, were placed among young cattle affected with clinical trichophytosis. During the following 6-month observation period none of the vaccinated calves developed trichophytosis, whereas 22 of the 27 controls became clinically ill. The development of post-vaccination immunity in young calves was confirmed by the afore--mentioned writers in challenge experiments and in subsequent field· experiments comprising 685 head of young cattle.
Our experiments yielded similar results. The vaccination conferred a satisfactory degree of immunity against experimental infection to all vaccinated calvesinc1uding those vaccinated at 1 day of age. Mter challenge, the vaccinated calves (a total of 88 animals) either did not develop trichophytosis at all or showed only minute superficial derJ1?a1 changes of short duration. All the 48 non-vaccinated controls challenged with the same dose developed trichophytosis manifested by deep confluent lesions covering a large part of the inoculated. skin. This shows that the challenge dose was high and the prophylatic efficacy of the vaccine was good.
•
The incidence of the first mycotic lesions in control calves was recorded between. 8 and 16 days after inoculation of the infectious agent. This is in keeping with the observations of Lepper (1972) who reported that clinical signs of trichophytosis were first observed 7 days but mostly as many as 14 to 17 days after' inoculation of T. verrucosum culture.
In our field experiment where the first vaccination dose was administered tocalves 3 to 6 days old only 4 (2.2%) of the 179 calves became ill in the infected environment. This result can be regarded as a great success considering that before the start of our experiment the proportion of calves of the same age category in this herd where calves had been vaccinated at 4 to 6 weeks of age was as high as 50%.
From the data reported here it is evident that a satisfactory degree of protection of calves against trichophytosis can be achieved even when the immunization. is started a few days after birth. In our previous experiments the' interval between revaccination with the Czechoslovak vaccine and the development of satisfactoryimmunity was found to be 21 to 28 days (Rybniklif et al. 1989) . From this it appears that a reliable post-vaccination protection of bovine herds against trichophytosis can be assured in calves from 1 month of age at the earliest.
Immunization of calves a few days after birth is recommendable in tricho-· phytic foci where animals of the youngest age categories are affected. In herds. where trichophytosis has been brought under control a better strategy would be to vaccinate calves at 1 to 2 months of age after they are moved to ca1f-houses~ • 
